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Compositions comprising polytetramethylene glycol and a 
volatile material (e.g. a perfume) are able to Sustainedly 
release Said volatile material and are easy to disperse in 
liquid and cream products. 
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COMPOSITIONS FOR SUSTAINED RELEASE OF 
VOLATILE MATERALS 

FIELD OF THE INVENTION 

0001. The present invention relates to compositions of 
matter which are able to incorporate and Sustainedly release 
volatile materials (e.g. perfumes) based on polytetrameth 
yleneglycol (PTMG). The compositions of the present 
invention can find a variety of applications wherein a 
prolonged delivery of a volatile material is desired Such as 
in air freshening devices, deodorants, Scented objects, insec 
ticides, detergents, personal care products etc. Compositions 
according to the present invention are particularly useful in 
liquid or cream products in which the compositions of the 
present invention are easily dispersed. 

BACKGROUND OF THE INVENTION 

0002. A common problem encountered when formulating 
liquid or cream products which are meant to deliver a 
volatile material either as their primary function (e.g. per 
fumes or insecticides) or as their Secondary function (e.g. 
detergents) is to have a Sustained release of the volatile 
material over a long period of time. Another problem is that 
if the Volatile material is a composition formed by Several 
components of different volatility, the more volatile mate 
rials tend to evaporate at a much faster rate than the leSS 
Volatile ones and therefore the release is not balanced, and 
the delivered volatile composition changes with time. 
0003 Prior art attempts to solve this problem are gener 
ally based on the use of microcapsules: the Volatile material 
is enclosed in a capsule of polymeric material which is 
dispersed into the liquid or cream product, Said capsules 
break, dissolve or melt upon product usage due to the 
intervention of the user. An approach of this type is 
described e.g. in WO 02/074430 from Quest. This solution 
is effective in that it allows the delivery of the full perfume 
bouquet when the capsules are broken or dissolved. On the 
other hand, the use of capsules for volatile material delivery 
presents Several problems: capsules are difficult to stably 
disperse in liquids; they tend to leak in the presence of 
Surfactants in the products where they are dispersed, and 
also they might not break when required thus making it 
difficult to have a Sustained and controlled volatile material 
release. 

0004 EP1318191 from Buck Chemie describes viscous 
pastes which comprise EO-PO block copolymers and a 
perfume which are dispersed into water. These compositions 
Still are not satisfactory as they do not have in general a good 
compatibility with a wide range of Volatile materials, par 
ticularly perfumes, thus resulting in a lack of flexibility in 
releasing complex perfumes. Another problem of the com 
positions described herein is that they are effective when 
used as Such, but when they are incorporated e.g. in a water 
based product, the copolymers, having Strong Surfactant 
properties, tend to form micellar structures in the Solution, to 
interact with the Surfactant System, thus dispersing the 
perfume in the product and losing effectiveness as perfume 
release control. 

0005. Therefore there is a need for a stable system for 
controlled, balanced and Sustained release of Volatile mate 
rials which can be effectively incorporated in liquid or cream 
products, in particular cleaning detergent products and per 
Sonal care products. 
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0006 The compositions of the present invention can be 
easily dispersed in liquid or cream products and also allow 
a balanced release of all components of the volatile material 
over a long period of time. When the volatile material is a 
perfume, which is typically composed of many components 
of different Volatility, an additional advantage of the present 
invention is that, avoiding Separation of the components 
based on their different volatilities, it allows the Sustained 
and balanced delivery of the full perfume character for a 
long time. 

SUMMARY OF THE INVENTION 

0007. The present invention relates to a composition 
comprising: 

0008 a) polytetramethylene glycol or a derivative 
thereof. 

0009 b) a volatile material. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0010. It was surprisingly found that a composition com 
prising polytetramethylene glycol or a derivative thereof and 
a volatile material has the ability of releasing Said volatile 
material for a long time in a Sustained manner, i.e. with a 
long lasting release profile. Such compositions can be 
advantageously and easily dispersed in liquid and cream 
products as detergents, beauty care products, personal care 
products, air fresheners, insect repellants and insecticides 
and in general whenever Sustained release of a volatile 
material is desired. 

0011) Another very important benefit provided by the 
compositions of the present invention is the possibility to 
introduce a wide range of volatile materials of a broad 
polarity range. In fact, compositions according to the present 
invention have a better compatibility with a broader range of 
perfume raw materials than prior art Solutions. 
0012. An additional advantage provided by the compo 
Sitions of the present invention is that they can be prepared 
in the form of Viscous liquids or pastes at room temperature. 
This is a particularly desirable property for materials used to 
incorporate volatile Substances as the higher is the proceSS 
ing temperature the bigger is the risk of losing by evapora 
tion Significant amounts of the Volatile materials incorpo 
rated during the manufacturing of the composition. 

0013 The first essential component of the composition of 
the present invention is polytetramethylene glycol (PTMG) 
or a derivative thereof. PTMG or its derivative can be used 
at any molecular weight, particularly preferred is a molecu 
lar weight from 500 to 3000, more preferably from 1500 to 
3000. In general higher molecular weight PTMG will pro 
vide compositions which are thicker than those provided by 
low molecular weight PTMG. Such derivatives exclude 
copolymers containing as building blocks PTMG and mono 
mers not containing an ether group, Such as those described 
in our copending patent application filed on 14 Nov. 2003 
with application number EP 03026234.9. 

0014) Also suitable for the present invention are PTMG 
derivatives. PTMG derivatives are herein defined as those 
molecules in which PTMG itself constitutes more than 70%, 
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preferably more than 80%, more preferably more than 90% 
of the total weight of the molecule. 
0015. It is in general preferred to use PTMG and not a 
derivative thereof. 

0016. The second essential component of the present 
invention is a volatile material which is incorporated for 
Subsequent Sustained delivery by the compositions of the 
present invention. 
0017 Volatile materials which can be used in the present 
invention are for example flavors, deodorants, insecticides, 
pheromones, aromas, repelling agents and most advanta 
geously, perfumes. 

0.018. The benefits provided by the present invention are 
particularly relevant when the volatile material is a perfume. 
Perfumes are typically composed of many components of 
different volatility. The present invention, owing to the better 
compatibility of the PTMG with the perfume components, 
avoids Separation of the components based on their different 
volatility and allows the Sustained delivery of the full 
perfume bouquet for a long time. In a preferred embodiment 
of the present invention the Volatile material is a perfume 
which is preferably composed by a plurality of components, 
more preferably by more than 5 components. 
0.019 AS used herein the term perfume means any odor 
iferous material. In general, Such materials are characterised 
by a vapour pressure less than the atmospheric pressure at 
room temperatures. The perfumes employed herein will 
most often be liquid at room temperatures, but also can be 
Solid Such as the various camphoraceous perfumes known in 
the art. A wide variety of chemicals are known for perfumery 
uses, including materials. Such as aldehydes, ketones, esters, 
alcohols, terpenes and the like. Naturally occurring plant and 
animal oils and exudates comprising complex mixtures of 
various chemical components are known for use as per 
fumes, and Such materials can be used herein. The perfumes 
herein can be relatively simple in their composition or can 
comprise highly Sophisticated, complex mixtures of natural 
and Synthetic chemical components, all chosen to provide 
any desired odor. 
0020 Typical perfumes which can be used in the present 
invention comprise, for example, Woody/earthy bases con 
taining exotic materials. Such as Sandalwood oil, civet, 
patchouli oil and the like. Other suitable perfumes are for 
example light, floral fragrances, e.g., rose extract, Violet 
extract and the like. Perfumes can be formulated to provide 
desirable fruity odours, e.g., lime, lemon, orange and the 
like. 

0021. In short, any chemically compatible material which 
emanates a pleasant or otherwise desirable odour can be 
used as a perfume in the present invention. 
0022 Perfume materials are described more fully in S. 
Arctander, Perfume Flavors and Chemicals. Vols. I and II. 
Aurthor, Montclair, N.J., and the Merck Index, 8th Edition, 
Merck & Co., Inc. Rahway, N.J. 
0023 Preferably the volatile material of the present 
invention is introduced in the compositions of the present 
invention in a form which allows the chemicals which 
constitute Said volatile material to be chemically dissolved 
in the matrix comprising PTMG or a derivative thereof. 
Systems which comprise Volatile Species covalently bonded 

Feb. 9, 2006 

to a non volatile one (e.g. pro-perfumes) are not recom 
mended and preferably excluded for use herein as volatile 
materials according to the present invention. Without being 
bound to any theory, it is believed that the advantageous 
properties of the compositions of the present invention can 
be seen when the volatile material is solubilized in the 
matrix comprising PTMG or a derivative thereof, as the 
Volatile material release is linked to molecular level inter 
action between the Volatile material and the matrix com 
prising PTMG or a derivative thereof. Therefore systems 
which prevent the Volatile material from mixing at molecu 
lar level with the matrix comprising PTMG or a derivative 
thereof are not preferred for use in the present invention. 
These include Systems where the perfume oil is encapsulated 
within a particle or shell and is therefore notable to mix with 
the PTMG. 

0024 Preferably in the compositions of the present 
invention the ratio PTMG (or a derivative thereof) to volatile 
material is from 1:10 to 10:1, preferably from 1:3 to 3:1, 
more preferably from 1:2 to 2:1. 
0025 The compositions of the present invention may in 
addition comprise additional optional components to further 
improve the processability of the compositions and also the 
physical properties as well as other characteristics as vis 
cosity and tackineSS. 
0026. A preferred optional component for the composi 
tions of the present invention is a plasticizer or blend of 
plasticizers, Suitable plasticizers for use in the compositions 
according to the present invention include citric acid esters, 
low molecular weight polyesters, polyethers, liquid roSin 
esters, aromatic Sulfonamides, phthalates, benzoates, 
Sucrose esters, derivatives of polyfunctional alcohols (where 
polyfunctional means having 2 or more hydroxyl groups), 
adipates, tartrates, Sebacates, esters of phosphoric acid, fatty 
acids and diacids, fatty alcohols and diols, epoxidized veg 
etable oils etc and mixtures thereof. The different polarity of 
the different plasticisers (measurable with any method 
known to those skilled in the art, for example water/octanol 
partition coefficient) can be used to tune the polarity of the 
matrix comprising PTMG or a derivative thereof in order to 
provide a better match with the polarity of the volatile 
material, and hence increase compatibility of the matrix with 
the volatile material. Preferably in the compositions accord 
ing to the present invention the plasticizer or blend of 
plasticizers represent between 20 and 80%, more preferably 
between 30 and 70%, most preferably between 40 and 60% 
of the total weight of the composition. 
0027 Other optional components may include thickeners 
and Viscosity modifierS Such as ilica, Silicates, carbonates, 
hydroxides, alumina, mica, Sulfates, celluloses, Starches, 
acrylic polymers, natural gums, fatty acid Salts, liquid rub 
bers, fatty acid polyamides. 
0028 Preferably in the compositions according to the 
present invention the total amount of PTMG (or a derivative 
thereof), Volatile material and plasticizers (if present), will 
represent more than 70%, preferably more than 75%, more 
preferably more than 80% of the total weight of the com 
position. 

0029. The compositions of the present invention can be 
manufactured by using any known process. A typical pro 
cess comprises the steps of melting the PTMG (or a deriva 
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tive thereof) at a temperature around 50° C. and then 
homogeneously blending the Volatile material and the other 
optional ingredients to form a homogeneous mass that is 
then cooled to obtain the composition according to the 
present invention. By using this process the loSS of Volatile 
material upon blending, as well as upon Subsequent disper 
Sion in finished products is minimized. An additional advan 
tage of a low temperature process is that this allows or 
Simplifies the use of a wider range of Volatile materials, for 
example volatile materials which decompose at higher tem 
peratures or volatile flammable materials which can become 
explosive at higher temperatures. 

0030 The material according to the present invention can 
be then used as Such or, preferably, can be introduced into a 
cleaning agent or a personal care product which is preferably 
in liquid, pasty or cream form. The materials of the present 
invention can be incorporated into Said cleaning agent or 
personal care product by means of common techniques. E.g. 
the composition according to the present invention can be 
introduced directly in a Surfactant containing product while 
Stirring, thus obtaining an emulsion or a dispersion of fine 
droplets of Said composition according to the present inven 
tion. Alternatively, the composition according to the present 
invention can be premixed with a Surfactant Solution So as to 
form a dispersion of fine droplets of Said composition 
according to the present invention into the Surfactant Solu 
tion thus forming a premix. Said premix can then be added 
to a cleaning agent or personal care product in which said 
fine droplets of the composition according to the present 
invention will remain Stably dispersed. 
0.031 Alternatively the compositions of the present 
invention can also be prepared directly in the form of a 
dispersion of fine droplets by dispersing a base comprising 
PTMG or a derivative thereof into a cleaning agent or 
personal care product comprising at least a Surfactant and a 
volatile material. The PTMG (or derivative) base dispersed 
in fine droplets will absorb at least a part of the volatile 
material from Said cleaning agent or personal care product 
thus forming a fine dispersion of droplets of a composition 
according to the present invention. 
0032. Alternatively the composition according to the 
present invention can introduced in the form of encapsu 
lates. In these Systems, the composition is physically 
entrapped within a Solid particle, e.g. a polymeric shell or 
Starch particle. 
0033. Further optional ingredients such as other polymers 
or copolymers, tackifiers, Surfactants, fillers, crosslinkers, 
pigments, dyes, antioxidants and other Stabilizers, etc can 
also be added to provide desired properties to the compo 
Sition. 

0034. The compositions of the present invention are 
typically waxy Solids or Viscous liquids which can be readily 
dispersed in many products, particularly liquid or cream 
products. The viscosity of the material can be modified 
introducing thickeners, Solvents or rheology modifiers as 
known in the art. 

0035. The compositions of the present invention due to 
their rheology and to their dispersibility properties are 
particularly useful to be introduced in liquid or cream 
products as dispersions. For example a composition accord 
ing to the present invention can be added to a liquid product 
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comprising Surfactants by Simply Stirring into the product. 
Alternatively a composition according to the present inven 
tion can be dispersed in a Surfactant Solution and this 
Solution can be then introduced into a liquid or cream 
product. 
0036 Compositions according to the present invention 
may have different applications whenever the release of a 
Volatile material is desired. For example they can be used in 
air-freshening devices (room-fresheners, car fresheners, toi 
let rim-blocks etc.), cleaning/drying Systems (tumble dryers, 
dishwashers, dry cleaning Systems etc.), laundry detergents, 
fabric conditioners, home care products, personal care prod 
ucts (deodorants, anti-perspirants, shampoos, conditioners, 
body lotions, cosmetics, skin moisturizers, makeup etc.), 
fine fragrances, Scented coatings, films, laminates, hygienic 
articles (fem-care pads, panty liners, diapers, shoe insoles, 
etc.), Scented inks, Scented three dimensional objects, dis 
infectants delivery, insecticides delivery, insect repellants 
delivery, flavor delivery etc. AS Said the advantages of the 
present invention are particularly evident when the compo 
Sitions according to the present invention are incorporated 
into liquid or cream products. 
0037. The compositions of the present invention will be 
illustrated with the following examples: 

EXAMPLES 

Example One 
0.038 50 parts of Terathane 2000, a poly(tetramethylene 
glycol) with an average molecular weight of 2000 available 
from Dupont, 25 parts of Foralyn 5020F, a rosin ester 
plasticiser available from Eastman Chemical, and 25 parts of 
benzyl acetate, a perfume raw materials available from 
Sigma Aldrich were blended together by heating to a tem 
perature above the melting point of the polymer (approxi 
mately 40 C.). A homogeneous viscous liquid was obtained. 
The liquid was cooled down to room temperature and 
dispersed into a liquid fabric Softener product. 

Example Two 
0.039 50 parts of Terathane 2000, a poly(tetramethylene 
glycol) with an average molecular weight of 2000 available 
from Dupont and 50 parts of benzyl acetate, a perfume raw 
materials available from Sigma Aldrich were blended 
together by heating to a temperature above the melting point 
of the polymer (approximately 40 C.). A homogeneous 
Viscous liquid was obtained. The liquid was cooled down to 
room temperature and dispersed into a shampoo. 

Example Three 
0040. The formula from Example One (30 parts) was 
heated at 50° C. and then dispersed into a solution of Triton 
X100 (3 parts), a non-ionic surfactant available from Rohm 
& Haas, in deionised water (67 parts) to give a stable 
dispersion with a solids content of 30%. The dispersion was 
then dispersed into a skin care cream. 

Example Four 

0041) The formula from Example Two (30 parts) was 
heated at 50° C. and then dispersed into a solution of Triton 
X100 (3 parts), a non-ionic surfactant available from Rohm 
& Haas, in deionised water (67 parts) to give a stable 
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dispersion with a solids content of 30%. The dispersion was 
then dispersed into a skin care cream. 
0.042 All documents cited in the Detailed Description of 
the Invention are, in relevant part, incorporated herein by 
reference; the citation of any document is not to be construed 
as an admission that it is prior art with respect to the present 
invention. To the extent that any meaning or definition of a 
term in this written document conflicts with any meaning or 
definition of the term in a document incorporated by refer 
ence, the meaning or definition assigned to the term in this 
written document shall govern. 
0043. While particular embodiments of the present 
invention have been illustrated and described, it would be 
obvious to those skilled in the art that various other changes 
and modifications can be made without departing from the 
Spirit and Scope of the invention. It is therefore intended to 
cover in the appended claims all Such changes and modifi 
cations that are within the Scope of this invention. 
What is claimed is: 

1. A composition comprising: 
a) polytetramethylene glycol or a derivative thereof, and 
b) a volatile material. 
2. A composition according to claim 1 wherein Said 

Volatile material is a perfume. 
3. A composition according to claim 1, wherein Said 

composition further comprises a plasticizer or blend of 
plasticizers. 

4. A composition according to claim 1, wherein Said 
polytetramethylene glycol or a derivative thereof and Said 
volatile material comprise greater than about 70% of the 
total weight of the composition. 
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5. A composition according to claim 4, wherein Said 
polytetramethylene glycol or a derivative thereof and Said 
Volatile material and the plasticizers comprise greater than 
about 75% of the total weight of the composition. 

6. A composition according to claim 1 wherein the ratio 
between the polytetramethylene glycol or a derivative 
thereof and the volatile material is from 1:10 to 10:1. 

7. A composition according to claim 2 wherein the per 
fume comprises an aldehyde, a ketone, an alcohol, a terpene 
Or an eSter. 

8. A composition according to claim 2 wherein Said 
plasticizer is Selected form the group consisting of citric acid 
esters, low molecular weight polyesters, polyethers, rosin 
esters, aromatic Sulfonamides, phthalates, benzoates, 
Sucrose esters, derivatives of polyfunctional alcohols, adi 
pates, tartrates, Sebacates, esters of phosphoric acid, fatty 
acids and diacids, fatty alcohols and diols, epoxidised Veg 
etable oils, and mixtures thereof. 

9. A cleaning agent or personal care product comprising 
a composition according to claim 1; wherein Said composi 
tion is dispersed or emulsified in it. 

10. A process for preparing a cleaning agent or a personal 
care product comprising the Step of dispersing or emulsify 
ing a composition according to claim 1 into Said cleaning 
agent or personal care product 

11. A proceSS for preparing a cleaning agent or a personal 
care product comprising the Step of dispersing or emulsify 
ing a composition comprising polytetramethylene glycol or 
a derivative thereof into said cleaning agent or a personal 
care product wherein Said cleaning agent or personal care 
product comprises a volatile material. 


